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Hereinafter, the present invention will be described more 
specifically based on the accompanying drawing. 

The drawing is a cross-sectional view for illustrating the 
preferred embodiment of the present invention. A heat spreader 
according to the present invention (hereinafter called "the present 
device") is disposed between a semiconductor element 2 and a base 
plate 3 by soldering 4. The present device has a double structure in 
which an outer member lb made of copper material is covered on the 
peripheral surface of an inner member la made of a plate-like invar 
material (36%Ni-Fe). For example, an invar material whose 
cross -sectional view is circle is coated with copper, and rolled to be 
a plane plate. The plane plate is cut in the predetermined length in a 
longitudinal direction to obtain the present device. 

The present device has a double structure in which the inner 
member la having a linear expansion coefficient of 1.2 X 10~ 6/ de g 
(20 °C ) is surrounded by the outer member lb having a linear expansion 
coefficient of 17 X 10 ""'m.. (20°C). So, heat generated at the 
semiconductor elements is transmitted to the base plate 3 via the 
present device to be released. Furthermore, when the heat is 
transmitted to the present device, the inner member la is hardly 
expanded, so the expansion of the outer member lb is suppressed. As a 
result, an effective linear expansion coefficient of the present 
device as a whole is smaller than a linear expansion coefficient {17 
X 10 " 6/ d <g (20 °C )} of the outer member lb. Due to this, heat can be 



released without destroying the semiconductor element 2. Moreover , 
the present device includes the one in which an outer member lb is 
covered on the whole surface of an inner member la, and the same effect 
can be obtained. 

It is preferable that the thickness of the inner member la and the 
thickness of the outer member lb are determined in accordance with the 
ratio of the effective linear expansion coefficient and the thickness 
of the inner member la having poor heat conductivity. For example, it 
is preferable that the whole thickness is approximately 1mm , and the 
thickness of the inner member la is identical with the thickness of 
the outer member lb. In this case, the effective linear expansion 
coefficient is approximately 11 X 10~ 6/ d e g (20°C). Furthermore, 
when the thickness of the inner member la is thicker than that of the 
outer member lb, heat conductivity is deteriorated, but the effective 
linear expansion coefficient of the present device can be similar to 
the linear expansion coefficient of the semiconductor element 2. 

Moreover, the peripheral surface of the outer member lb is 
surrounded by the outer member lb, so the solderability of the present 
device to the semiconductor element 2 and the base plate 3 is 
excellent. In addition, when Ag, Au, Ni and the like are attached on 
the outer member lb, the solderability is more improved, or the outer 
member made of copper material can be prevented from being oxidized. 
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